Colonization of the murine hindgut by sacral crest-derived neural precursors: experimental support for an evolutionarily conserved model.
Enteric ganglia in the hindgut are derived from separate vagal and sacral neural crest populations. Two conflicting models, based primarily on avian data, have been proposed to describe the contribution of sacral neural crest cells. One hypothesizes early colonization of the hindgut shortly after neurulation, and the other states that sacral crest cells reside transiently in the extraenteric ganglion of Remak and colonize the hindgut much later, after vagal crest-derived neural precursors arrive. In this study, I show that Wnt1-lacZ-transgene expression, an "early" marker of murine neural crest cells, is inconsistent with the "early-colonization" model. Although Wnt1-lacZ-positive sacral crest cells populate pelvic ganglia in the mesenchyme surrounding the hindgut, they are not found in the gut prior to the arrival of vagal crest cells. Similarly, segments of murine hindgut harvested prior to the arrival of vagal crest cells and grafted under the renal capsule fail to develop enteric neurons, unless adjacent pelvic mesenchyme is included in the graft. When pelvic mesenchyme from DbetaH-nlacZ transgenic embryos is apposed with nontransgenic hindgut, neural precursors from the mesenchyme colonize the hindgut and form intramural ganglion cells that express the transgenic marker. Contribution of sacral crest-derived cells to the enteric nervous system is not affected by cocolonization of grafts by vagal crest-derived neuroglial precursors. The findings complement recent studies of avian chimeras and support an evolutionarily conserved model in which sacral crest cells first colonize the extramural ganglion and secondarily enter the hindgut mesenchyme.